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GOES-O 
First Full Disk Image 

July 27 2009 

http://www.nasa.gov/mission_pages/GOES-O/main/index.html 
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Clouds 
July 27 2009 
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•  Computing power is increasing primarily through increased parallelism                 
(not processor speed) 

•  Our models scale badly; adding processors at a fixed problem size does not 
scale (Amdahl’s Law) 

•  If we increase resolution as we add processors, models do fairly well. (doubling 
the horizontal resolution, it will take the same time to do a time step on four 
times as many processors) 

•  CFL requires twice as many time steps.  

•  So the same forecast will take twice as long. But better than 8 times as long on 
the same number of processors. 

C180   (55  km)                      500  cores  produces     440 d/d   

C360   (27  km)                            2000                               220 d/d                 
C720   (14  km)            8000                               110 d/d         
C1440 (6.9 km)          32000                               55 d/d 

C2880 (3.4 km)        128000                          27.5 d/d       
C5760 (1.7 km)   512000                        13.75 d/d 
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DISCOVER – Linux  

PLEIADES - SGI 

- Cray 
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Cubed Sphere Implementation Path 
Idealized waves 

GEOS-5 Aqua 
Planet 

Held-Suarez 
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MEMORY 

Parallel I/O 
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3888 Cores 
60+ Days/day 
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MODIS 48hr  27-km 

48hr 7-km 48hr 14-km 



7-km 27-km 10-day forecast 



3.5-km 

GOES-11 

1-day simulation 
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7-km 5-day 
Forecast  



8-day Forecast GCPC 

MODIS 

7-km 

14-km 



Sea level 
pressure 

850hPa 
wind 

10m wind 

North-South Cross Section East-West Cross Section 
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GCPC 7-km 

14-km 14-km NH 
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650 km 



3.5-km 

650 km 
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